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3 MATERIALS AND METHODS 
 
3.1 Overview 
This paper presents the preparations and method of characterizations between catalysts 
10%Ni/Al2O3 and 3%Ce-10%Ni/Al2O3. 
3.2 Introduction 
This chapter provides details and description of materials and equipment used and also 
the preparation procedures for both catalysts which were done by impregnation method 
and the characterization procedures of the catalyst shall be described in this chapter. 
3.3 Materials 
3.3.1 Chemicals 
All of chemicals used in this research is listed in Table 1. The source of chemicals used 
named Sigma-Aldrich (Cerium (III) Nitrate Hexahydrate 99.9% trace metal basis, 
Nickel (II) Nitrate Hexahydrate crystallizes ≥ 97.0%, Aluminium Oxide). 
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Table 3-1: List of chemicals and its uses. 
Materials Boiling Point 
o
C 
Density 
Kg/m
3 
Molecular Weight 
g/mol 
Materials 
Application 
Ethanol 78.37 789.00 46.06 -Raw product 
-Use in 
reforming 
process 
Cerium 3257.0
 
795 
(melting point) 
8.16 140.11 -Catalyst 
(promoter) 
Carbon 
Monoxide 
-191.5 1.15 28.01 -Product 
Hydrogen -252.879 0.08 1.00 -Desire product 
Nickel 2913 
 
1455 
(melting point) 
8.90 58.69 -Catalyst 
(supporter) 
Alumina 2977 
 
2072 
(melting point) 
3.95 101.96 -Support 
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3.3.2 Gases 
The listed of gasses in table 3 were used for the dry reforming reaction throughout this 
research. All of the gasses used were supplied by Air products Malysia Sdn Bhd. The 
physical properties are tabulated in the table below. 
 
Table 3-2 : Specification of gasses used 
Material Purity (%) Molecular 
weight (g/mol) 
Density (g/ml) Material 
application 
Carbon dioxide 98.97 44.01 1.98 × 10
-3
 Reactant 
GC calibration 
Nitrogen 60 (CO2 balance) 24.02 - Diluent 
BET 
measurement 
Helium 99.999 4.0 - BET 
GC 
Argon 99.999 39.94 - TGA carrier 
 
 
 
 
